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Abstract of JP1 02701 71 
PROBLEM TO BE SOLVED: To 
provide a low driving voltage and 
highly efficient high luminance light 
emission organic EL element by 
providing a light emission layer 
made of an organic compound 
between opposing positive and 
negative electrodes and further 
providing an organic compound 
layer doped with donor dopant 
metal in the boundary of the 
negative electrode. SOLUTION: A 
positive transparent electrode 2 
and a negative electrode 6 which 
are made of ITO or the like are 
arranged opposite to each other on 
a transparent substrate 1 made of 
glass or the like, a hole transport 
layer 3 and a light emission layer 4 
made of an organic compound are 
provided therebetween, the 
metallic doping layer 5 doped with 
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metal functioning as a donor 
dopant is formed in a boundary 
with the negative electrode 6, and 
thereby a highly efficient organic 
EL element is provided. For the 
donor dopant, alkaline metal of Li 
or the like having a work function 
of 4.2 eV or lower, alkaline earth 
metal of MG or the like or transition 
metal such as rare earth metal is 
preferably used, its concentration 
is preferably set to 0.1 to 99 wt.%, 
and a metal doping layer thickness 
is preferably set to 1 0 to 3000 
&angst . Thus, the energy barrier 
of electron injection from the 
negative electrode is reduced and 
low voltage driving is performed. 
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[ fS*« i ] ttrtr*-* t ^ffiitsoratc . *r 
c i«*3S 2 ] a i imcm? iza \, . ±te f -j- 

- Hwty h*\ tt«9ifc#4. 2eV HTOT/W y & 
ft. T/P*y±Sbfeft&tra±3^«£*tHftlite*<a 

^JRK-f V^S^OK-^-h'-VN'^hjgjK^ o. 1 

r »*JS4 ] n&m i~3 <7)v ^-r^ i jjoaRas?- 

fctSHT. ^JSH-b->-^a<50Ji:§*v 10A— 3000AT' 

[ n$gt 5 ] ffi&m i —4 <n\ i-mfr i jaefto*? 

tZ&^X. tt««*«fl^4r< 1 1 — 5**T^5-«> 
[00 0 1] 

[»»#»] *«g§ti, vmnem^m^m^tzmm^ti 

[00 02] 

[t^fDfi^tJitX-f-^raS.^] ^KS^'fi^L^* 1 
T\ W«SEL*^) fi. <£«JEK»I^±®W^*^^|| 

U 3E?Lfcm^#*;ft.-mB§fiL fifes* »)A7>xJ:< 
&A$*i&«jti: U L*^*«SwMif ^2000AlilT 
i-fS.IfcT\ 10V JilTOEpin«BET'1000cd/iii2 tftU 

blZ&VjLfi: (Appl. Phys. Lett., 51, 913 (1987). 

®>t*%ZtiZ3imti!&atzttLX. 

«3HEfc:af*tttf>&^Ag <&) tMfCiO^ML 

[0003] flSSWSOIS^ttO^-r (^5 1 HJC 
»8HiWfe28a-PB-4. p. 1040) 



m»&mmm&. mm^mmsp-zc-is , p.1127) 

tis MgJ: 0Stctt¥raf!cO/h$^Li (U^A) 

Al (T/W5-^A) i: -££-ffc-r j; Og^-fb^-y-^ 

Sfc Lxm^ZZtlz**). Hg£££fflv*fc*?j:0<B; 

BJ^li^feffcl^JlJiKLi fcJHirCiOAgftfcffii&T 

nrns^mmiz^mx'h^at^m^Lz^h (ieee t 

rans. Electron Devices., 40, 1342 (1993)) „ 
[0 004] «jgT'(iUNIAX ttOPei hbK 

U ^-SBMtcLiiaS- K-by^U K»m£ESrffiT-r 
&W;i^#7LTU£ (Science. 269, 1086 (1995) ) . 

ztitemKWMz x *> xx o ^-zgmtpizftm. Ltzu 
jxymftz-tzztizx k> mM&.m<r>-x y 

£in situ X'Y—\Z>7-?&i,(7>X%>h. ClOiS^-, Efe 
fiBSgO* , 'J-?-l2K-?-- (m^ft^-tt) F-^VhT* 
J> & Li tz i -? TMtc$ *tfc v ~JJ] )\>T-* yVMTlPtE 
-Thtzth. PiS*>^m^^P£g(iLi K-b^LSr 
V^-J: »)@*t>T®<^|. (Science, 269, 1086 (199 
5) ) . 

[0005] LfrLtcifib* Mg*?U<7y*r£tm.mzi5\\x 

t>n&<Q&tt.mzj:&m?gikt)tmz&±.. mmmt 
tx<vmi&z%-j&.L%ittuf%:t 3 %\<M7)x\ s^mmx- 

mmmkX'M. LiS<Oif^^20AUUi-C-U^@i: LTtl 
fbL^rVi ( IEEE Trans. Electron Devices., 40, 1342 
(1993)) . itz. Pei £><OHMyf*fcJg£8&flDLT^# 
tTPl^?-(i:^»in situ H-tT^T'ffiT'tt, ^MLf^f 

[0006] 

imm^m *?&m. \a±cr>mmz&?i.x%ztvrz 
mm$tmcoi±immzmt>t>?i&imm&£9m-t& z 

ssst txm^tz^tmm. mLKizztivxtnsim 

[0007] 

Zt£fl^liiLX$EJ&Ztitzi><7)Xhi>. -ftch-h, * 

e l , ^(fij-r § ®a«s fc 
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W.tLX\^&. Kt-K-A-yMi, iO^Wtcfi. 

^yhi&KJi, 0. i~99*g%£-fl>C:fc##£ L<, 
AaK-V"?>-hJi<o«${±. 10A~3000A£-f 

[0008] 

tr^^S 5 *> ilAttffit =S®«® 6 o 
££) 1. 39J««2, IE?LiiwM«3, $tm4. 

y^gBffi 6 <±ii»os^T"S) o , Y—\:vym 5 
v-vy<?m/m&, mm/jEfimmm /mm/&m 

-b^Byme, %k'tfmft>ix&tf. 

[0009] ^SELS^fti^ijb^a^tCi^mT' 
T'£>6 (Phys. Rev. Lett., 14 . 229 (1965) ) . #f&BJ 

^SH-tr>-^®4>wi. -fx- 

fcK-'t»ej: 0^7u§ix/i*t« (-r^r^^SrS 
[ooio] K-7-- h'-vo hii«ffHb^H9 



»C«fflT'#, i^Jt LTLi, Na, K , Be, Mg, Ca, 
Sr, Ba, Y . La, Mg, Sid, Gd, Yb, 3rt'j&«p{f t>tl& . 
[ 0 0 1 1 ] K- t°>-^4>c7) K-y\->- FjftKttft 
KEg£$*v5rV^\ 0. l-9 9mR%X'h&Zki)W 
*U*. o. i*i%*«T-(i, V-^yhlzXimit 

70>mtf>m<. 9 9fiS%£j@;cSfc s 

fc. K-bv^JicDj^ti, *#f;:IE5££*v$ru 

#10A~3000A#iif£ U\ 10A*3iT'(i. ®E^ffiig 
&lztt^Z>m7cft1-(?>mtf'J>--%^cr>X' K— bi^cog) 
m*vjx$ < . 3000 A 5r «>t ■?> t :fi-fiUi^<OKi?*sj?-r 

[0012] ±Mi&m Y~^>ym5(r>^mmt. 

nmUr, V-Vyrzti&liWtibi&ak 

[0013] m-f-^Ma, &mY-\:>yMb 
Lxmmx^h^mt^mk lxiz. mzmmt*^ 

^Jyy. y^a^juy. -fyfiomuy, ^ 
Vyy. 7^D^ijyy, i-y^ci^vyy. i>y 

)Vy?~j2Ly^ ff77i-;Wy*iy, ^^i/T 

y/k e^xy, ^Q^y^j/'iy, ^^>-, rs 
s*JVy. -fsy, x'7x_^ifi/y, bx/urv 

h5b^, y7Sy*;W\Y-yl/, t^y. f^t? 

^y^f-v, ^oyr-y. wjny, yUT-L- 

[0014] ^7t, ^^^63-295695 ^^fg, #^^8- 
22557 -^£$8, #^8-81472 #^rfg, ^^¥5-9470^- 
#IH¥5-17764 ^«tcH^$nT^5^JSdfU 

-fflit^i, mz&&*u-v~ik**y-y4 Y-tt-a 
mx'\t. hvx (8-*y yy^h) r/i/S-^A, bx 
(8-#yyy7h) bx [^>-/(f)- 

8- ^ y y j v h ] STa 1 , bx (2-y f-/u-8- y y 

7^7/1-;-^, M)X(8-VJy7h)-fyy 
•7A, hyx (5-^f;k8- Jfy 'J77M Trt-$x>7 
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yyy^H #y«7A, t'x (5-^00-8- 

M ^^<7A^:t'<7)8-^y yy^ h3>SV^i-f-c?)g§# 

[0015] SWFS-aEOll-^tffi, *«m-179394# 
&$g. #BIPP7-278124-*&*L «fMW-228579^-^$gtC 
RK%S<lT^i*^r-9-^*ry-/l«. #W J F7-157473-f- 
4*m:ilR*S;ftTH4 h y r^">-^ ^ra¥6-203963-f- 

88072 9£4W=H^$tLTV^iX'f-iJAWflc. 
6-100857^$m#!P3^20717(H§-&?8 fcrgft^: £ ftT V > 

[0 0 1 6] 'OV'^Jft/-;^, WVf 

ffifflf^. flit*. *5f$§B§59-194393 ^£Mlzm*Ztl 
TVi*fce>£W6*L&. *(OK$Mk tT«. 2.5-b' 
X (5,7-^-t- 0-f-;l^2-'0'V'^df-ifyy;U) -1,3, 
4- f-TV— /I/. 4,4'- b'X (5,7-t-^.yf-/l^-2- <^ 

y^-y-yy^) 4,4'- fx [5,7-^*- 

(2-^t^-/p-2- -2- ^ymtyjA'] 

/KV. 2,5-t'X (5.7-^*-t- O-ysJ-df 
"frVU/l') f^7iy, 2,5-b'X [5- (a, a- 
l\s<y : J)V) -2-^W**W))V\ f^7iy, 2,5 
-b'x [5,7-S*- (2-^f-;P-2- -2- oy>j- 

3-tf-yy/P] -3,4- y'7i-;W7iy, 2.5-bx 
(5-^f-/P-2- ^>-y^-9-yy;U) f^7iy, 4,4' 
- b'X (2-^^y^-9-yy;I.) h'7i_;K 5-*^ 
-2- { 2- [4- ( 5-y. ^l~2- W^dftV V/U) 7 x 
x/U] b'x/P } Kyyt^-FV-zK 2- [2- (4-^ao 
7i-/W b'X/P] f7h (l,2-d)^-^-9-y*-;^i;'<7) 
oy^lfy-;^, 2,2'-(r7i^l/yy'e_l/ 

» -t'x^yy f- TV-jv* if coo- y^-r y— ;hr , 

2- <2- [4- (2-OV4 sm*) 7i-iH b- 
S^y-ZK 2- [2- (4-*W^x7i- 

[0017] ^Xf-y/I^^b'^fc-^i: LTii, 
itfR*N»gHli0373582 ^»MK=B»ftS*rCV*4 fc<0 
SrfflV^ftCi^T-Sft. tCDPmmt LXi±. 1,4-b'X 

(2-*^/kXf-y;U) 1,4-b'X (3-^f-;ux 

f-y/i-) o^fy, i,4-bx (4-y.^-x-j-y^) 

i/'XfiJyKy-feV, 1,4-bx (2-xf-/PX-?-y 
/L-) ^>-b>. 1,4-b'x (3-x^x-?-y;P) *<y** 
y. 1,4-b'x (2-yf-;ux^-y;u) -2- x+n^y-e 

y. 1,4-b'X (2-*1r)V3*.f))V) -2- if;Ky^'V 
[0018]ifc. #m z 2-252793-f-^|gtffl^$ii-c 



WfcLTU. 2,5-b'X (4-y^Xf-y/U) t^y'y, 
2,5-b'X (4-Xf-^Xf-y^) b^v-'y. 2.5-b'X [2- 
(l-^-7f-7P) b'x/U] b , 7>'*>\ 2.5-bX (4-yh* 
WJ;l^) \Z7isy, 2,5-b*X [2- (4-b'7 X x^) 
b'x/P] t?7>'>. 2,5-b'X [2- h'~ 
/P] Z7y'y%t'Wmfe>tL&. 

[0019] ^COffiL K#l#i < Fm388768-^$fflS J ^^ 
¥3-231970^«t=ra^$ilTU5 ^f'Jf^ >"8I# 

Tfflv^;tttlS. ZOKifkMt LXti. l,4-7i 
-UyyVf'Jf-l 4,4'- 7i-pyx^fijf< 
>\ 2,5-4fy-Dl'>'^f!;f^ 2,6-t7fWy-/ 
^f'Jf-f V. l,4-h'7x-l^yy7f'Jf^y, 1,4- 

p-fi'7x-i/y^f'jf^y. 9,10- ryN7-by 

y>f/^f'Jf-(y, 4.4'- (2,2- >-'-t- rf/P7x 
x;Pb*X^) t'7x^/P, 4,4'-(2,2-y7x-/^ 

;U) t'7x-;K S-t^Cix^o^fr^. krpf 
6-49079 &ffl¥6-Z&m^-&mzmtf;ZtLT^ 
&>>7i-$.ymmft. #^^6-279322^^, ^flppg- 
279323#^fgt;^$ ilT V ^-&fgx^- y Mt&Vi). 
#^^6-107648^|g^l3^6-92947 ^#gfc!3^§ 
nTV^4*^-9-j;Ty-/U8»*» #im-206865^-^ 

mzm^^fix^hryvy-^yit^i, ^¥6-1451 

4-%99o ^mizm^tixui, fh77x n/py^ ^ 
^yik-s®, ftm¥3-296595^&mizmKZtix^&G 

WE-^mt^. ZblZit^ #^^2-191694-^-^^^ 
^ZtlX^&7~?V ymmfa. «Fm z 2-l%885^fg(C 
ra^$iXT V y 1/ «W s F2-255789^tHl 
mZtiX^&l-yfuywmfc. WBW-wxT&k'&V 
#SB¥2-88689 ^&mzm7f;ZiiX^Z>7?WJsy 
mmft. «PHI 3 F2-250292^«fc:|)H*SnTV^Xf-y 

[0020] jEfLSEX*. m^ii®. IE?L$iiMttf&3fc 

mzmmt%^tf, ^^¥6-25659 mm¥e- 

2 0 3 9 6 3^m, **HPF6 - 2 1 5 8 7 4-9^8. 
»«PP7-14511&#&#IL «fBB s P7-224012^«. #BB^F 
7-157473^-^. #^^8-48656 -^«. #^7-1262 
26#^$g, «fflPF7-188130^«, #^8-40995 ^ 
#^¥8-40996 4^0878-40997 ^ 

RJ 3 F7-126225#^«, #^F7-101911^-^g s #^¥7- 
97355 #^$gl2^$ixTV^r Wt^^ 
*WtL<, ^J^tf. N,N,N , ,N'-fh77x-;K4'- 
y'7S77x-;k N,N'- y'7xZ;WN,N'-y 
;U7x-/l^) -4,4'-y7$/h'7x^k 2,2-b'X (4- 
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~J-V- h y/l/T5 7 7i- )V) Tun> . N.N,N',N'-f 

-P- h 'J ^7 $ y 7 x ) 7i-;M^y, n.n'- ~j 

7i-;H,N'-y (4-7 h^fy7i-;H -4,4'-i/'7 5 
^t'7x-;k N.N.N' ,N'-f F77x-/M,4'-y7i 
7y'7i-/H-f;k 4.4'- t'X (-;7x-^7i 
7) ?^-KU7x-;k 4-N,N-y'7xZ;l-7iy- 
(2-y'7x- ;Ph'^;P) ^y-fe'y. 3-7 l-^i^'-N.N- 
iS? x -/P7 5 y X^-zl^ yt'y, N-7 x -;U-#/U;nV 
-/K 1.1-t'X (4- i7-p- h'J7$y7xzW - i, 
y'D'sdf -9->-. 1,1-b'X (4-y-p-FiJ7Sy7xZ 
;U) -4- 7x^.;Ui/x*O^HfV, fx (4-y7f/U7 
5 7-2- ^W7x-/H - 7xZyM^y, N.N, N- h 
y (p4'J;H 7?y, 4- ( i-'-p- h y /U7 5 7 ) -4'- 

[4 (i^'-p- hvjurs.;) x?-y/iy] xf-zi^y. n, 
N.r.N'-fS^-p- hy/p-4,4'-^'r$y- t'7x^ 

7K N,N,N',K'-f h77x-;K4'-y7J/- t'7x 

— m-y 3.—)VtuVJ^f—)V^ 4,4'- fx [n- (1-1-7 

-N- 7i-/P- 757] t'7xZ;K 4,4"-t'X 
[N- (\—f~7^-t\s) -N- 7x-;l-7i7]p-^-7x 
-7K 4,4'- h*X [N- (2-ty^) -N- 7x-^- T 
57] t'7x-;l-, 4.4'- fX [N- (3-T-t-f-yy-- 
)V) -N- 7x-/W 757] t'7x-;K 1,5-fX [N- 
(l-i-7^-;P) -N- 7x-;h 75 7] -7-7?l^>% 4, 
4'- fx [N- (9-7VMJVU) -N- 7x-;h 7S/] 
t'7x-/K 4,4"-fX [N- (\-T>hV>i>) -N- 7i 
-/I- 757] p-^-7x-;k 4,4'- fX [N- (2-7 
xfyh^/K -N- 7x- IV- 75/] t'7x-/k 4, 

4'- fx [N- (8-7;^7yf-;K -N- y r 
5 7] t*7x^;k 4,4'-fX [N- (2-ev-yb) -N- 
7x^/1^- 75 7] t'7xZ/K 4,4'- fx [N- (2-^ 
'J U-HO -N- 7i^ 7i7] t'7x-;k 4.4'- 
fX [N- (1-3D^;H -N- 7x-;h 757] f 7 

x^/k 2,6-fx (^'-p- hy^rsy) -^t^i^ 

2,6-fX [>- (l-t7f/H75y]t7^^>, 2, 
6-fX [N- (l-t-7f-;U) -N- (2-^7^/U) 757] 
7^7? l>y % 4.4"-fX [N,N-i7 (2-ty^f-JU) 7 5 
7] ^-7x-/k 4.4'- fX iN-7x-;WH- [4- 
(1-7-7^) 7x;;kl 757) t'7x^;k 4.4'- 
fX [N-7x^--N- - 75y] f 7x 

-)V, 2.6-fX [N.N- £7 (2--)-y+;V) 75 7] 7 tVi* 
4.4"- fx (N,N-^'-p- h '771x75 7) 9-y 
x— /K fx (N-l-+7^) (N-2-^7f-;P) 7 5V 

t o o 2 1 ] £ t>tz. maym . sEiimmm. ietlh 
m&%ytmt lt. ia^wis^b^i^^yv-ctJ^ 

ffcL*:*,^ ;*y^-1'fc;L*:£><0t>£ffl-e§&. jK\) 
A-77x-l/yh--L- y^-?- £0|S«^^r i'o v & * 

^a^y-?-. # y (N-f-/u^^w-/U) tcft^$ 



Vf*&,+r y ^- 1 ffl n i, c t #r # & . 
[ 0 0 2 2 ] ITO «S±(C»^-r^jEfLiiA«t LT 

^(cGB^Ji&viT&v Sl7^a^7->-^'t'^Jg7 
^o>-7^>'^t>J:lXte^JK 7 ^o^7->a, 

>-BL dcy 7- y y& t'^me^y -?-a*$Rt£^ 

IE?l&7\«i LTffl^-5,CttT-^l. 0 
[0023] |»g«&K<±. £5v*T-2c5£££jrt'#& 
■&W,X-*>1x\im5&itc^tf. ftizwmw&t LX—Wtiz 

[0024] immmi aTizmmmzmfT^mijiz 
ttf2vpc-4oo nzmmmz&mL. xe^-f^/ 

ilVOAC-7510 h 7"3 yBM-88Jgff £1$ 

1 V/ 2 #C0W^T-X x ■* y°mz EPJd t . «£E±# 1 » 
t±^6i* h — ^ XPMA-lOJj-Tf-^/PV/U^f-v >-^;U7 

[0025] mmm 1 

tciE7LMi*1x^*-rSTIB5tl : 

Ubi] 




-C-«$ilSaNPD SrlO-storrTT'. 3 AyffcoaBiSLK 
[0026] mz. BUaEiETLtfii^S 3 <7)_h(2 N %7ta4 

[fl:2] 
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tt« (&t r Ai qJ t^d) 4£iEfiMimm3t®t3zft 

T-300 Atf>«3fcJtgg|&tl,T#j£Lfc. mz. mrfB^g 
3tS4c7)±tc^JlK-ey^a5i: LT, Alq fcLi£Li 
#1.5 M%fc=5r&efcot#*Ol^giH8lELT40 

m&t ^^mrnme t ltai ^^«asi5A/#x-io 

00AH*L*:. ^3tffll*{±ig0.5cD. , «0.5cm OMEfrJB 
ITO t^ffim@TS)-2.A16fc<7)SC l:SEmff$r6PJD 

ffig!|t1x£*cf &cDT\ fi«39000cd/m*<O«@,K£l2V 
ICfeWT^Lfc. Cl<Ofc#<7>mSiR&£U:800 mA/cm*T* 
ttz. lOOOcd/m* (mm&8W%t>tlt£. 

coo27] immi 

Mfeffli fcisit<, ito ±az&-HERMmmk txaw 

D £400 Acr)ff${cj£J!U ^0±{C, fBftffcLTAl 

q ^jE^Mmmtmt^x-m Acorns izn^mmt 

TB&Ltz. ZLX. Alq co&j^&fek LXM £2000 
A3IRtUfc. 02. 03«5ft7n7 MlitfSlFptfSW 

15V T'&i«6700cd/m 2 WWLHi»4"3fc. 

iooocd/m2 emfetn&mz^ l3V*mXtfh&&W 
>ym 5 vimx-h set . 

[0 0 28] Jti2#IJ2 

HM01J1 trofefr-c. ito ±i,zt-riEfimmmt lxo 

NPD £400 A<7)JI$£:j£JlU *<?3±t. Alq fcLi£Li 

*n.5 ai%t^«><t9«oo AnmzizMgmmLx 

Bf&l. -eiO±*^Alq £#3*T'300 A8l»Lfc. *L 
T. Alq <7)±*^f*®t l/CAlfcl00OA3S* Ufc. ZCO 
*^(i25VT««8cd/m2 <0«KL*^-i=Sr3&»-9Jt. Cl 
^mtiUT'K-t^^t^Alq «**s P^fiBfi^tfcS 

h>U£07v-\ i (,Z*'). S#tta*ffiTLTUjfc. .Til 

Alq K— fy^Ci OMTt^il. Alq <3DX^ 

H-K^LfcAlq W*>**k ^Wmx-^9 YiVasSS. 

[oo2 9] imm3 



mmmitmt<. no ±azt-riEi[MW§b txaw 

D £400 A*>*Sfc«KU *«D-tfc. SBfcStLTAl 

q &iE?mmmtmt4kttx"6oo aoj?$(c*s^#l 

TJBl&Lfc. -f- LT. Alq <?)±#£>Pilii: LTMgiAg£ 
a*JtC10:lfc5r4J:3l500AIS#L3t. .T^fiWil 
3V-CS«17000cd/m2(7)^JK£4-i.^:. lOOOcd/m 
2 <0«K£»4f!>fc:. 9.5 VBpJO-f &#g#£>o£. g| 
1 <7>£Jg H- ty^feUt 43l6-?T"tt 8 

[0030] mmm2 

ITO ±tc. IE7LiftjMil 3 t LT or NPD £400 A. fBfrf 
4tLTAlq £300 AM£MMLtlt£^ Tf£#3 : 
[fc3] 




T^$*l4 Ay 7 x-f-y ho I) >tLi ££Jg F-t>-^ 
JS5fc LTLiSJS#2«»%t^r4J:a300 AcoJf^c: 
jWMLti* %cr>±.frh. mkWfeStLX. A1£1000 

AinaiL^ifHRUfc. z<om^±mmm2vx'M. 

^J^8000cd/m 2 £m^g820mA/cm* £-5-i.. HSfe#J 

[0031] tarns 

ITO ±fc N ]E?L$itiUf tLXa NPD £400 A. ^3feSt 
UTAlq £300 AM&mMLt&k. A'y7ifyhoiJ 
VOA£300 ASKfcLfc. *0±a»is>, Pi@«gfcLT 
Al£lOO0A^«LS^£fmL^. iO*-ftiEpjD«E 
15VT^5SSJS270mA/cm2 . ft««JK9500cd/m 2 t*^- 

Y-vyytK wfflm.E.<7>&Tiz^mx'fo &zt 
4. 

[0032] H5t^3 

ITO ±(C. IE?L^jMJ1 3 t LX a NPD £400 A. ftftM 
4 t LTAlq £600 A£Zm.mLtl&. Alq fcMg£^JS 

^-<0±*»«, % ttfiE«fii6 t LTAl£ 
1000A^« Lm^Zitm L-Tt „ iO»^(ifi«®JK2800 
0cd/m2. «cS^920mA/cm2 j-j^ ^mmitmt< 

[0033] mmm4 

ITO ±tl000AcO#'J>'^77x^l^yt'^U> (PPV ) 
£BurroughesA>^^Tjfe (Nature, 347. 539 (1990) ) (C 

>tiS7*—jUT>h7-ty£mmitX'2: lt^r^J: 
3f l-7t Vnyy>lz®M2ittzm. it? *-)VT> 



i 

( 7 ) nm^f- 10-270171 



00cd/m 2 £^L£. 
[0 0 34] HMM6 

mmm i 1 mm^mvi to ±tciooo a <dppv £ jsji l 

tPPV S*^«OJtltfe^* { Sa!l$^*^ S«5*^40 
Ocd/m* U*^^^^-?^. ClixJ: 9 3l5g#J 7 

[0035] 



»regfcLfc. l^t, *%Bjco*m 

[0®<75f§m^KBS] 

[HI ] *«IBO^EL3(f^^)««flBfi«j&s%t1fe«Br 
ffi0T?>£. 

[02] *ftM0xm&m?tufflM0M&-WBm 

[03 ] *«^»*m^fclt«WO«W-«SB(f* 

mtz^-tfyymx-bh. 

1 

2 ^SBgHEm® 

3 jEfL«5i*Jl 

4 3B£Jf 

6 tt&ttff 



(HI ] 



[02] 



[03] 
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